Exercise training increases membrane bound form of tumor necrosis factor-alpha receptors with decreases in the secretion of soluble forms of receptors in rat adipocytes.
We examined the effects of exercise training (treadmill running over 9 weeks) on the ability of isolated adipocytes to secrete tumor necrosis factor-alpha (TNF-alpha) and type 1 soluble TNF receptor (sTNFR1) in vitro in Wistar rats. We also examined the effects of exercise training on the expression of membrane bound forms of type 1 TNF receptor (mTNFR1) in adipocyte crude membranes of the same rat subjects. Exercise training significantly increased the secretions of TNF-alpha from isolated adipocytes. Treatment with a cyclooxygenase inhibitor, either indomethacin (100 microM) or eicosatetraynoic acid (100 microM), significantly blocked the release of TNF-alpha from adipocytes in both exercise-trained rat group and sedentary control rat group, suggesting that some cyclooxygenase metabolite(s) acts as a ligand in TNF-alpha synthesis. Decreased amounts of TNF-alpha were found to be significantly greater in both exercise-trained rat group than in sedentary control rat group after incubation with inhibitors. Thus, the inhibitory effect of both indomethacin and eicosatetraynoic acid was significantly greater in adipocytes from exercise-trained rats. Both plasma sTNFR1 levels and adipocytes-derived sTNFR1 were found to be significantly less in the exercise-trained rat group. Western blot analysis revealed that exercise training remarkably increased the expressions of mTNFR1 in adipocyte crude membrane. Thus, exercise training enhanced the ability of isolated adipocytes to secrete TNF-alpha with reduced secretion of sTNFR1, and provoked the greater expressions of mTNFR1 in adipocyte crude membrane. These alterations may induce enhanced the autocrine effects of TNF-alpha within adipocytes in exercise-trained rats.